The reaction cross section of a bimolecular reaction has been calculated from the corresponding rate constant by the inverse Laplace transform. In carrying out the inverse Laplace transform, the method of steepestdescent has been used. As applications, the reaction cross sections for the rate constant of k(T) = k' Tne -Eo/kT and for the rate constant of the absolute reaction rate theory have been calculated. The computation of the energy density function associated with the definition of the weighted-average cross section has also been discussed.
It has been shown [1, 2] that from the collision theory of chemical reactions, the rate constant of a bimolecular reaction based on the assumptions of thermal equilibrium for the translational degrees of freedom and for the internal degrees of freedom of the reactant molecules can be expressed as k(T) = -int T E exp {-3(eai + ebj)} kO(T) (1) Qab (T) ij kti 1 where A = kT-Qt(T) represents the product of the internal partition functions of reactants A and B, and kO(T) is the detailed rate constant of the reaction from the reactants in (ij) states to the products in (k,l) states. This detailed rate constant is related to the chemical-reaction cross section ok.(E) as follows:
where E and ,u represent the relative translational energy and the reduced mass of the collision partners, respectively. If the internal states of the reactant molecules do not affect the probability of reaction, Eq.
(1) becomes To illustrate the method presented in this paper, the reaction cross section will be calculated for the bimolecular rate constants obtained from the absolute reaction rate theory [11] , and for the rate constant of the form k(T) = k'Tne-o/kT. It will be shown that in general if the rate constant is of the functional form, (8) For the purpose of discussing the high-order approximations of the steepest-descent method, we write Eq. Ea(E) = eF(#*) dO2 exp (-b2822)E Bk#2k (9) 2 F_ k=O where the coefficients Bk are determined by combining Eqs. (7) and (9) . Some particular values of Bk are:
The general relation between Bk and bk has been obtained by Hoare [9] . The integrals in Eq. (9) for odd k vanish and the integration of Eq. (9) yields
The terms beyond the first represent the highest-order approximations in the steepest-descent method. The higher-order approximations of the steepest-descent method can be easily obtained [9] . In most cases the first-order approximation is sufficient. In the following we give the expression for oT(E) up to the second-order approximation of the steepest-descent method [7, 9] : where (3* is determined by 2 * *= E + -%* log k(f*) + 0 * log Qanb*). which should be compared with the exact expression [14] = Kgja vI+ (a--a) g 32TMI b2Es
The difference between these two expressions is again simply due to the approximate Stirling relation.
4!//2ir (4 + 1)4+l1/2e-(4+l) __' 1, as mentioned before.
The second-order correction can be calculated easily from Eq. (12) . In this case, it is -1/60, less than 2%, which indicates that in most cases, the first-order approximation of the steepest-descent method is sufficient in calculating the reaction cross section from a rate constant. From the above discussion, we can see that by using the method of steepest-descent, we can easily carry out the inverse Laplace transform of any rate constant to obtain the corresponding reaction cross section.
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